Hydrogen sulphide: a bacterial toxin in ulcerative colitis?
The cause of ulcerative colitis (UC) is unknown but it is likely to depend on an interaction between genetic factors, which may determine the immune response or the expression of enzymes that control intracellular metabolism, and environmental factors, such as diet and the nature of the bacterial flora. Ultimately, these factors result in the breakdown in the integrity of the colonic epithelial cell barrier and the perpetuation of inflammation. This review focuses on events in the colonic lumen that are largely controlled by environment, including the bacterial conversion of dietary substrates to hydrogen sulphide and the metabolic consequences for the colonic mucosa.
Metabolism of the colonic epithelial celi in health The principal products of fermentation, the short chain fatty acids (SCFAs) are essential to the metabolism of the colonic epithelial cell and maintenance of normal mucosal function. 1 Fermentation is largely the process of breakdown of dietary and endogenous carbohydrates by anaerobic bacteria in the colon and is driven by the amount and type of substrate, most of which has escaped digestion in the small bowel. The end products are SCFAs, principally acetic, propionic and butyric acids, the gases CO2, methane concentrations produces dose related apoptosis, goblet cell loss, crypt architectural distortion, and superficial mucosal ulceration. Furthermore, the anaerobic conditions in the colon favour the splitting of structural disulphide bonds of complement factor 3 (C3) by HS-with a resultant compromise in opsonisation potential.32 Functionally, this effect is translated into an inhibition of the capacity of polymorphonuclear leucocytes to phagocytose and kill encapsulated strains of bacteria. Such immunomodulatory effects of HS-may be important in promoting bacterial translocation33 and systemic endotoxaemia34 associated with UC. This evidence is indicative that HS-may act from the lumen to produce toxic effects on the colonic epithelium. HS-, in turn, arises as result of bacterial metabolism.
Gut bacteria and animal models of colitis The limitation of UC to the large intestine and the intimate association of its epithelial surface with a complex ecosystem comprising >1011 bacterial cells/g contents, has
long fuelled speculation about a role for the luminal gut flora in pathogenesis. Studies so far have failed to identify a bacterial pathogen35 or provide evidence for significant dysbiosis of the normal colonic flora. 36 85 Using thiol methyltransferase activity in erythrocyte membranes as a marker of total S-methylation capacity in vivo, we observed that enzyme activity was raised in UC patients compared with controls, significantly in those with active disease.86 This may represent a homeostatic feedback response, with induction of gene transcription/translation by increased endogenous colonic sulphide production from gut bacteria. Such a protective mechanism in UC might be further induced by the effects of smoking habit.
An increased understanding of hydrogen sulphide metabolism within the colon will advance our knowledge relating to mechanisms of toxicity to the colonic epithelial cell and, in time, to a new approach to treatment in UC.
Conclusions
Net luminal production of hydrogen sulphide from bacterial sulphate reduction and amino acid fermentation is increased in UC. This is modulated by the availability of 
